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Next, various alternatives are formulated
into a set of M&R solutions. The program
will then provide consequences for these
alternatives and perform a life-cycle cost
analysis for each. This process is illustrated
in Figure 1.

Condition Index

The CI is primarily a planning tool with

[[Cansequences and LoCA |
o ' the index values serving as an indicator of
the general condition level of the structure.
The index is meant to focus management
Figure 1. Schematic of M&R attention on those structures most likely to
analysis of steel sheet pile warrant immediate repair or further

revaluation. In addition, the CI values can be
used to monitor change in general condition over time and can serve as an
approximate comparison of the condition of different structures.

Functional Ci

The functional CI is based on field measurements and observations of
structure defects. It includes both safety and serviceability considerations.
These filed measurements are related to a list of eight functional distresses
listed in Table 1. As an example, a misalignment, X, of 6 in. could be
measured at a lock guide wall. If the limiting value of this movement, X, is
9 in. (X/X,,.. = 0.67), observation of Figure 2 gives a functional CI near 54.
This is a Zone 2 condition in which an economic analysis of different repair
alternatives is recommended. A similar procedure is used for the other
distresses shown in Table 1. The CIs for the individual distresses are
combined by a weighted average to give the overall functional condition of the
steel sheet-pile structure.

Structural CI

The structural CI is a measure of the safety of the structure or its risk of
failure. It is based directly upon the calculation of a factor of safety (FS) of
the existing state of the structure. A basic part of the structural safety
evaluation is a structural analysis. The U.S. Army Corps of Engineers’ design
manuals serve as the basis for the analysis procedure of steel sheet-pile
structures. These sources are supplemented by a U.S. Army Corps of
engineers’ computer program. Software was written to help analyze
cantilevered walls, anchored walls, cellular walls, and single cells. FSs are
computed for several failure modes; for example, anchored walls consider three
failure modes: sheet bending, anchor tension, and soil failure at the toe. As an
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Figure 2. Functional Cl related to X/X,,,.,

ure mode were greater than its design FS
tural CI would be 100 As the actual FS

further evaluatlon and e?entual repair. The product of the CIs for each fallure
mode gives the overall structural condition of the steel sheet-pile structure
(Greimann and Stecker 1989).

Tabie 1
Distresses in Steei Sheet-Piie Siructures
Distress Code Distress Briet Description
Horizontal or vertical deviation from the design
1 Misalignment alignment
Loss of steel caused by interaction with
2 Coirosion snvironment
3 Settlement Vertical movement of material behind sheet pile
4 Cavity formation Loss of fill material
5 Interlock separatio Failure of sheet interlocks
6 Holes Broad opening in sheet
7 Dents Depression in sheet without rupture
8 Cracks Narrow break in shest
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M&R Analysis

The structural and functional problems detract from the performance (safety
and/or serviceability) of the structure. After the problems have been identified,
several different M&R solutions or strategies can be formed. The
consequences of each solution are obtained by calculating a new CI that
reflects the as-repaired structure. Life-cycle cost information about the
solution can provide a preliminary evaluation of a maintenance plan (Greimann
and Stecker 1990).
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